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3¥ ^ai(^) (oi) 
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[SKHIl 467,000 2! 

[aBAtft] ^^ia(70%2fS) 
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■& ¥ ^ ^tfl7l7Hl SU^H £*M" *1 7l#3] 

71 #^HH LCD SJ-^ (Display) ^1 J£±r £-7 r # 

3 ^f^-i: Interface)^ XSlel Xl^ofl o^gfl ^-i- ^*Rr ^ 

ilJL^, S olEi o]e^ 3£oib] x]^ HHHH 

^ S^lBl ^ ^(Restoring Original Position)^: ©1 ^-7 r 

M-71-J1 safe ^^5] -?lS.-9-(Windows) ^ GUI (Graphic User Interface) 

3^ %*me\ ^ty, #^Sl-7> IL^I}. 
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LCD (Display) 5*1^1 *Hr#>l] -g-2)^7H ufl£-6|| 

GUI (Graphic User Interface) iaf ^ 7]^- ^ aj-g- Al~g-7 r ^ 

S. 1 

^tfls., ^7)- ojai, ^o]^ 4^ ^(Restoring Original 

Position), ^ S<>l^™(Optical Joystick™), GUKGraphic User Interface), # 
o]p]71^a-1 (Optical Image Sensor), # J£-4S.(0pt ical Waveguide), 
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&^7}7}«\) 3-§-*Kr ^1" <?!^ 93 a^lB] o)^.o] s^BJ # 2 

{Ultra Thin Optical Joystick of which enables a mouse pointer 
movement and letter recognition on small -si zed portable display equipment} 

ci> £ l£ ^> <a^j £ ol^o] 7 >^tr % 2:°]^™(0ptical 

Joystick™)^: ^fl«t ^tfl^ 7 )£. ^S. 
c2> £ 2^ LCD 3|-^<*ll ^ ^ ^-7 r » ^^^j-Ji X^E^l- o]^§|-^ ^-xf# 

<3> £ 3^ f 2:°]^™(0ptical Joystick™) 3H1 ^7^(3) A>*fl )^ ^J7 ^ 

<>1^ u o v ^S LCD ^ -B-^M^ Sr^^l 

£ 4> £ 4-b ^Rr ^ ^« *l^tr ^ % 2:°l^™(0pt ical Joystick 

c5> £ 5^r £ 3*1^ # S<>l^™(Optical Joystick™)^] ^7>^-(5X| Af^)^ cfl 

31 ^7V^ -g^^H ^fs. 3.°m % *l^(#^)*Kr JE^. 

c6> H 6^ £ 4*1^ ^ * # a°]^^™(Optical Joystick™) 

^^(^A]^))^ m|| 13 ^OlE^7)- ^Hfl 3*l«r£ 7 r S]^ ^ *Rr £^ . 
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£ 8^: GUKGraphic User Interface) #tfl£- 

S. 9fe GUKGraphic User Interface) «r^£] ^tfl^H # ^o^bitm 
(Optical Joystick™) SHI ^^-(sjAl-^)^ ^-jl ^*>fe o]^ ^o_g_ 

LCD ^(Display) tfls] ^oiBjl- -g-^M^i ^Itt 6 f°l^-* *l*cK#^)*Kr ■£ 

(Windows) -^sM 5L«yB]7> -g-^ol^ x]^(#5J)§Hr GUKGraphic 

User Interface) ^-^\€r 

£ 13^r ^ ^tfl7l7H *}-g- 7^tr # 2:ol^™(0ptical Joystick™)^ 
^f-g-*>^ % £^-S.(0ptical Waveguide)^ itTflS^. 

£ 14^ ^ «ltfl 7 l7loil *}-g- 7}^ % 2: <>|^ TM (Optical Joystick™)^] 

A r-8-^ 313711 *1 % (Optical Waveguide)^ 3D Modeling ^^Sl. 

£ 15^r ^7]7)d\] ^-g- 7H§^ # 2°l3*q™(0ptical Joystick™)^ 

A >-g-^fe 3l37fl <y % £sJ-S. (Optical Waveguide)^ 3D Modeling 

£ 16^r # £3l-S.(0ptical Waveguide)^ % 6\v}*}^*\ ^(Optical Image 
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Sensor Chip)* ^9 ^(Alignment E. 1 ^. 

S. 17-& ^7]7]d\] *}-g- 7>^*b % SOl^^TM( 0ptical Joystick™)^ 

5- di*% %-$\7]7}°\] ^-g- % S^li^™(Optical Joystick™)^ 

5. 19*f ^ *cfl7l7H ^-g- 7V^«V % 2:°l^™(0ptical Joystick™)^ 

^ #t{|£. ^ ^Cfl7l7loll ^7}l4 oj ^ A] 7 j ^ o] 

?l3f|3EL ^<*IH ^^M-, LCD ^(DisplayHl ^7}^ ^ 

7>^r# c]^#eiloi §>ji 3LoiBl ^l^ofl ^sfl ^7> se^ £-7># <y^sRr ^ 
GUI (Graphic User Interface) 91 7 r -B-5g^(LCD S^)«IM <=>]^ d >°l 

(Optical Joystick™)^ ^tb ^l**. ^1 , ^ ^cfl7l7Hl >y-<gsj-7l ^fV 

^ # 3:Ol^BJTM( 0ptical Joystick™)^ ^ ^ . 

°1 ^S. °1^7ll 71 5fl- Y# ^ t£ Af-g-s]^^ o^fe A 

31-7 



-E "cHHl S-l-^l *Ml7f ^71 ^^-o]uf. =^ 7 |. 2. 

^tfl^-o] ^ ^ PCBCPrinted Circuit Board)^ ^ ^1 , RF $] 

*1 ^ 41*141 A> ^.ol £-7B?*M nfl^olcf. 

i2> ©l^tr 714^ <yej 71^ nfl^f °l-g-°fl 

«:?H^ -g-*!^ <r 5d^r ^(Mono) o^ofl sl*V ^ tg-^o.^ °13fl ^tH, aj- 

(Windows)^ ^ GUI (Graphic User Interface) ^r^H^ lr7>^tr ^r^l 

#jI fl^r. 
I^ol ol-^> ^ 71^3 

23> ^©1 ol^f-JLx} ^ 7l#^^J a^fe LCD ^(Display)*!) **H" 

% ^^Sl €£^-(Windows)5r ^ GUI (Graphic User Interface) ^ 

-§- ^-^^31 S9JB1# -g-*|<^ ^x>M- ^-7># ^^^14 ©H^o- ^1^(#^)§> 

oi dh^si <y^^ 7i-^i-7ii ^ in^m. 

>4> % ©lul^l ^ 2-#(% 2:Ol^H4TM) jfl^ £ 7 }^(ji\ A}^ )^ 

*H S9JB^|# -g-^olTll f AS^l S^ol ^^uf 0>0l^ <y^sr> 

Tfl §m ^olcf. 

25> ZIBlJl n^6\) &o]X) £ 7 y&($]A}z\))^ zfr o]v}x] <Q j% SL^- Sft6\]X\ 

S-^Ol 6 >6l^ ^^(#BJ)§>J1 % ^cj^^TM^Ai ^7^# 

«fl^ SMM" ^ifl <y^ol slTfl ^ ^ ©1^. 
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31^ (Object 1 ^ 4^^171 nfl^ofl SA]-7l- *Ff# i§=*H fe7> % 

aI^a^ ^ofl $)*}s}7)} *H -g-^M^ H ^°14. ^ ^ ^tfl7l 

7l<Hl ^-g-§>7l ^a}^ ^-^1^ (Object^ : Cover Glass)^ #f}-1MH ^7}^(s] 

-g-*}<3^g- sfl^4*H LCD ^(Display) <#£\ X^E^ 3*1-1- 

^AiSAi rfl^^^l ^l^S-^ Agilent (www. agilent.com) % v}^^ *&*\ 

(Optical Mouse Sensor) 7\ &t}. 
jo> ^2fl^ ^S^A^ 13 (Objects : Cover Glass)^ 3lS7fl , % <>] 

^1^1^71- ^ yj-^jis. ^ o.S. =t-^\7\ *fl-g-ofl 3,^7\ 
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^ 31 s o]sqo] ^i^oj ^.g- - Afl^ ^S7|- ^iLSH}. 

52> ^ ^ol^^TMo) ^ofl^ 71-^- 2--^^ fe^ll- 

#^ ^ SI^7> ^ <a^r^°J ^^E^l Af-g-^ # # 

-§-§- ^-f 2.1-^ ^ol^- Max 4.0mm ^^7)7} <H^tJ.. ojjjj 

^ ¥r^¥ # ^ ^tfl7l7loll ^-g-£]7lo1]^ ^^}7] ^ol^. ^tfl^ofl *}-g- 

$7] flSJHfe- Max 1.5 ~ 2.0mm <=>]^}^ 7>^o> ^r^-. 2.^^ 

i4> £ 1^ (14)^r # soJ^eJtmo. ^-3V§].^ S o] E -j *l^w 0 >^Hl o><>1^8r 

*l^(#^)*Kr ^^flS *)l*Hlr 71^ £,^^14. £ 1^1 (1D°1 # 

^™°H (12)tt S^l, (13)^r ^Hl^m. 

$5> £ 2# #5Bl^ (21)^ % ^oI^ejtmcI c^ji (22)^ *\^, (2 

3)^r (24) 7]^91 3.9l^\ °) (25)^ S.°d^\ , 

(26)£r LCD ^(Display)*!] (27)£r *lJL^m, (28)£r 7}^ 
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™3HH Til 5^ 3£^lBK32)^ *1^sVji ^ 7C*r ^S- -g-*M7fl 

€4. °H ^ #^ om(34)# 51 ^ n 3r*Hr «i^SAl^(33)^ a^l 

5]7fl €4. €^Hr ^FS- S.^ ^ # S<>]^™(41) ^54o1 ^7^(3] 

*r*fl)* ttfl^ ^^^(42)^ 4- ao]Ei a] ^ ^xlS. l-o}o.7ll £4. els]*!; ^3)- 

(Interface)* # 4 ^^^1 ^<=>M. 3.91^2] 3*1* f^io. 

5. tilJL^ €^-5-5. tifll^-Tll 5)^ X^lB] X\Z\- Z]-7]S] ^^7]- 

«r T^ofl ¥°1t11 u}=5L ^^§V7fl <y^^- $a*r ^-2i°14. 

£ 8^r GUI (Graphic User Interface) ^r^H # S^l^™^: <>l-g-tr 
°14. ^fl-rf 6 >^^-(83)#5i]. 82)71- LCD ^(Display) ^Hl ^€^1^ 

# So1^^tm (81)j ). #eJ ^^(84), #^ tt^(85)<>l $14. 

£ 9ofl^*1^ ^7V^-(91)°1 # SoI^tm ^oil Qs}^ °>°1 

^ ^-£-5. -§-*j°I4. LCD ^(Display) ^ X^l^l (92)7l- ^S>-^ 4°l-5- ^5. 

¥°l7ll 51^ ^ #^ ^€-(93)* ^aj o r °l^§: *l^tr4- £ 10 

oflAi^^ dH^ 7 > 4^-711 51H t}Al nfl ^l^§V7l ^3fl ^71-^(95) 

# ^ S^li^l™ SHI ^Bl^jL ^sf^r 3L^lBl(96)7V QS}^ 
^Itt -§-*H SHI i^Hl ^ ^ #^ *l€-(97)^§: ir&| ^l^^Tfl 
^cf. o]^^ GUKGraphic User Interface) 3:3 <HM % s^l^™* ^-g-*>7ll Si 
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a>-§-^- ^ ^cf. LCD ^(Display) 
»o> <« &<>H (f) M- (i), (j), (t) ^ 3= ^ <y^ci 

»> (i)M- (j)^fr ^-f^ ^3 *>31 <gs^ *HJE €-^>S 

\2> v}&7}X\3. (f)^ ^-^5. ^Eflo] ^ 0]MJZ. 




)5 > 32f ^-o] <y^^- ^ (f) ^.Xj oixl^S.^- ^ 7A°)^. °l^r 4l 

A>7]- o]^ol s\o) <y^o] ^o]cf. 
47> a *V ^7fl^] <£^SL5L <%^^r ^ °J^^r ^f-*H ol^o] 
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50 > 3)- ^-o] ^ ttjofl 5^71] S|-Jl o]M. (^)O.^. o]^]§K^ ^-Xf 

5-^5] ^1 7> 2.0mm ^o>7l- £]^o>n> 7 }^} ^ofl Aj-g-^ ^- 

13 <H 5^ ^£o]7l nfl^-o]) ^11- 2^3. #<^£ 4.0mm #o] 7 ] 7 ]- <^ 

^7-1^1- ^§>xi ^ s^ais.7]. q-HHi-xiTil sq<H i^Hf- ^HM^-, 2^ a] 

52> S^E^r E- ll^ ^-o] S. 11^8: ^7^7} 

# M-E]-^ ^l 1 }- ^^^13(101)^1 ^-(102)^1 SA>5]^ o)T2)x] ^A^(103)<^1 S 

ZlSiM- oj^Tfl 2,^7-1 7]- #^ ^ olpl^ ^ A-] ^(103)^1 ^ 
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371 ^^-^1 3:^ X\ 2,^7^7} *}&*V ^*JS. %9] ^ 

i^T(Spot)^ H7l7f 71^1 Tfl ^ ^(Spot)°l H-T" 71^1 Til Sj^ 0]^^ 

Ai2l 3.71 (Pixel Size)^ ^ 37l(Spot Size)7V t^tII °l^£r 2: 

u ^\ ^ ^ #^ ^3 ^<y<>i €4. 

nam- £. 12^ ^1 ^71 ^7> £ ^-^1^1 A^A. ^#te(10 

4)<^1 %(105)°1 SA>51^ 6]^ ^Al clp]X| ^^1^(106)^1 3^<>1 nfl^Tfl Sit}, a) 
7^i ^#^(104)^ o]v}x\ ^A^( 10 6)^l^l 2x^71 Si 7]- Z]7l nfl^ofl 

o1p1X| ^ 1^(106) oil ^A>S|^. ^-(105)51 3)-o>xl7ll ^Cf. ol^^l £1^ ^J- 

S oi^ixl ^7.-l^(i06)ol ^1*1 Til s)tfz)-s. ^ ^ ^^-( Spot) o. gr^ 

^o] ^s§is}x} ^711 <^ ^£^1 ^l-# °H*1 

^-t 37l(Pixel Size)iH} 3^ ^ 37l(Spot Size)7> ^xl ^7} ^014. 

n^l « a^S^l ^sfl^ 71^ £.§^2:^ ^ &t}. ol^ 

£r #^1^ (Object olnl^l ^ ^0.5. ull<l§l-xl ^ ^-s 

£ 13£r A #«MH cfl*l ^ ^7fl# *H *V ^014. ^-«J-7jl^ -§-*!) ig 

(111)31- 7^ €-Bfli(Cover Glass)(112), ^1-^(113, 117), 313-^(114, 116), 
Stop(115), <>H ^1^(118) IS 0^ 

1-^11^(111)^1^ 3lSJf(114, 116), °1^1 ^1^(118)* ^^^a°H^1 ^r^S 
S ^ ^l^^Sl- ^^Al^o.^1 ^-g-^ S^Tlsl ^ s^^SSl ^-iL, ^1 
2.0mra °}z>}2] 5L« ^« ^ ^Tll S\9XA. ^ ^ ^7l7Hl ^^2] 
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si #^5.* #^1^J5.5-*) ^ ^rfl-g- - ^tg ^cfl7l7l^ ^ofl rrj-sj- 3.^ ^o] 
# 5 ~15mmg. 6\± S.vg6\]s. ^-g-Aj^ ^ &>fl sit}. 

57> £ 14, 15fe ^1^ ^Tfl^ 3^ J2.*i^(3D Modeling) ^^1*1. 

58> S. 16^r ^Tflsj- <=>1*1*1 <M^HN 3^ 5LQ*% (3D Modeling).^ 

M-B)-^ ^H^. °H*1 ^1^(118)7]- PCBC119) 3H1 -g^sM o]v)x] 
(118)^ f^g-a}- i&s-sf o] ^^VtII <H*l§K£l=- ^ ^o]cf. 

>9> £ 17, 18, 19^r Stop(115), 7js«.( 120 ), PCBC119) W 

§1-^(121), #^^(122), m^^r ^7l^<?l ^^o>7l 
(124)5. SUtt 7^ ^sfl^(Cover Glass)(lll) ^ ^7^ 

(^HD* SFMH %Q(LED)°-g- 7]*] ^efli (Cover Glass)(lll) 'Sil 

^f-» ^ <?l*loHr ^olcf). ole^l ^-o. W7j ] # 7^ olplxl 

^^1^(118)^-5. °jAi-§»ll ol^Tfl o]pi^i ^(118)^*1 

S]S.ollAl ^7l^o] aijtjl HHpjol LCD ^(Display) #<*M -°r 

50> ^o. ol^Bj ^tfl^ ^- ^ ^cfl7l7l(PDA, HPC^Hl ^ 

-g-ol 7}^ % aol^EJTMo,! ^ ^olrf. 
51> ^ ^ oflA^ ^7f# ofl» #^X]n> ^J-^ ^ 
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53> iaf^ S$T>} ^-fS. °] Til Sj-fe <g<^ol 

^fSxl ^rjl ^7]-3J-Sl oj n> ^^J.- iaf^l 7>^^>7ll * 

^-<y^ ° 0 v ^Hl ^jih. -g-^} <y dv o_s. <a^ 6 i 7i-^ §h 

^ ^ W 7>^§>£S. *V ^ol^. 

56> Uj-fiM ^ ^3 7l#^ d\)6\] 7l^fl€ vfl-g-^-S ^5]^ 

S-S] ^^ofl 33M*> 



31-16 



LCD (Display)^: #*fl^l &<>H , 

^sq. <ye^ #^]^ (Object ^Hl ¥^ 9X$= £7>^-S] -g-^-i- 91 

^1*H LCD SSlBj-i- -g-*M?fl Sj-i- o)%. % ^oj^^TMc] ^ JLj 

^-^^ ^#o] ^ 4>EfloflAi ^7V^ ^5)-- 

<>H*1 ^U1<HH l^Sj-^ SHS^ 5LO]E^# -g-^c^ 

3.11117} ^e]HH #bj ^-xj-q- ^^f7> 
^ 1 *<HI 9X°1*], 

LCD ^(Display)* -M^-ofl 9X°\*\ % 2i°)^™o] ^. 

*M sH 91°-") ^ ^-1- ^7V^3f % ^oI^hjtmoi -§-e)*] j^jl ^ 

* §H ^71-^ -g-*]<y^g- «I*1*H LCD s^S] -g-^^lTfl *Hr 
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™^ Si ^-HfloflAi ^7>^ -g-*M Sir 

#7|JL i«yB]7> ^>M- ^7}# Xl^^ ^-BfloflA-] ^7>^°.;sL 
^3 € -Sr^M- *^7> <g^ol 5]J1 3£olB)^ a]^- 

3] 

^ ^7>^3j. *n ^71-^ ^<y* <y*i^ lcd 5* 

S.°mM: -g-*M>ll ^ 3E°Ie] 0]%. % 2:Ol^^TMol o^c.^ LCD S^^MI 
Q ^EfloflAi ^7>^ 3.<>1E1« *J*Kr Sir ^ 

# Sf^Ml neln, zisj^l -g-*m- §* r S <y^*H ^* r 7> S^s] 

H ^7]-^ ^olE^ % ^oj^EJTMoflA-] o]^Al7l^ n^^l ^-Xl-Uf ^7s>7> ^ 

5]^ ^r^SLS. S}^ #tfl^. 

*n 1 w si^w, 

5LtN o]^ ^oI^^tmo. ol p lxl ^ =. ol-g-^- %o_g.x\ PCBCPrinted 
Circuit Board) <H)fe 4&*\7\ 3*l*r°l o]pl^ ^6j) o] p] xl^fE) *Y 
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JilflTfl LED °1 *1 *1 3. ^ £^ ^A>Al7l7l 

3*fl %nA)7\ 3X<L^, ^«\]^ £7}^% #2fl 

i(Cover Glass)7l- ^1^1 ^-fr ^^SLsL #cfl£-. 

Mt 1 ^ 51 

3* ^)<L3. *Kr *l€--§- <y^Kr oinjxl ^aj-o] ^ o]a ^]oi ^o. 

Wf* 61 

71 

LCD ^(Display)* ^tfl^Hl $1^1, 

^x}^ <y^-g: 1^ (Object ¥^ ^7>^ -g-*]^ ol 

LCD s}- 1 ^^ -g-*)°]7|l ^oiE-j o]^ -g- ^ol^TgJTMo] Ojj7 j 

HJTM^ ^-^^ ^oj ^ ^EflollXi ^7]-^ -g-*M 

<y^- oj n] X] a^o^ H^sH 5}-^^ 3E*lB|# -g-^c*} ^Hf- 2^ 
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1- 

A^ #31«1M #sJ y]^g- ^ ^7>7}- 

81 

LCD ^(Display)^: 4^ ^tfl7]7H $a<>H jprtfly^H % 2: 

ol^^JTMo] ^-aVo] oXSLv) £AA -g-T-fo] cgej^. £7}^ % 3z°}^™°] # 

i^J^L ^^hg- 5f6] ^7]-^ -g-*)<y# ^l^l^H LCD 3^3] ^-^IoItII 
*>Tr £-91^1 # S^^BlTMol ^o.^, LCD sj-^^Hl ^-x>^(^^ ^xh*)°l 

BllfSl^ 913- S.<>m±± S^S] ^olB] A]*]- c^cfl ojoo} ^71-^S. S^lBl o] 

^ ^> £fc 3)A3- #7li a^E-]7> *1^«T ^3HH 

7}^-sls- w-n m ai^i € ^aa ^ 

Cfl7l7l. 

M?f 91 

LCD S}-^-§- ^cfl7l7l<^l StM^l ^ ^cfl7l7lo]l £)<H 91 
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°-*\ £*r*r $7}^ #51^3- *M ^7V^ -g-^-S- 

LCD i5B?JH2j^S oflt-elHE-^}- ^V^g. S.9\b] o}%- % 

7} JE^r 3r* r -I- sf^^oHl n^Ji, n^^l -g-^fq- 

W?f 101 

3£SlE| o]-^ # ^o]^bjtm^. oi-g-^j- ^^.S-A^ PCBCPrinted 

Circuit Board) eflfe- ^1 ^1 <®*]7} ^^1^ o^xl AflAiofl ^ o] *1 b] 
*r«H -M^l *V7l^^r LED %Qo] olul^l -fl^S. ^ £o}^ ^Al^l 

^*fl #«Ml7V $\o.v\, ^ife £7j-=H- -§-*]oj^ ^ ^sfl 

^(Cover Glass)7V ^ ^1^1 ^-^3. *Rr ^ ^tfl7l7l. 
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